Background: Racial and ethnic disparities in cardiovascular disease (CVD) outcomes and risk factors are well documented, but few data have evaluated population differences in CVD knowledge, preventive action, and barriers to prevention. Methods: A nationally representative sample of 1008 women (17% Hispanic, 22% black, 61% white=other) selected through random digit dialing were given a standardized questionnaire about knowledge of healthy risk factor levels, recent preventive actions, and barriers to prevention. Analysis focused on predictors of knowledge and preventive action in the past year and proportion reporting select barriers to prevention. Logistic regression was used to determine if race=ethnicity was independently associated with knowledge and preventive action after adjustment. Results: No racial=ethnic differences in risk factor knowledge were identified except Hispanic women were 44% less likely than white=others to know the optimal high-density lipoprotein cholesterol (HDL-C) level (odds ratio [OR] 0.56,95% confidence interval [CI] 0.35-0.91). Knowledge of blood pressure goal was lower among those with less than a college education (OR 0.59,95% CI 0.44-0.79). Hispanics were twice as likely as white=others to help someone else lose weight (OR 1.78,95% CI 1.17-2.71) or add physical activity (OR 1.95,95% CI 1.18-3.22) in the past year. Blacks were more likely than whites=others to report decreased unhealthy food consumption (OR 1.77,95% CI 1.08-2.93), trying to lose weight (OR 1.62,95% CI 1.06-2.47), and taking action when they experienced CVD symptoms (30% vs. 23%,p ¼ 0.03). Physician encouragement was cited as the reason for taking preventive action more often by black (59%,p ¼ 0.002) and Hispanic (54%,p ¼ 0.03) women than whites=others (43%). Conclusions: Continued initiatives to improve and translate knowledge into preventive action are needed, especially among less educated and Hispanic women who may activate others to reduce risk.
Introduction
C ardiovascular disease (CVD) is the leading cause of death in the United States, and women from racial and ethnic minority groups suffer disproportionately more CVD morbidity compared with white women. 1 This racial=ethnic disparity in CVD risk has been linked to a number of factors, including communication, education, and income barriers. 2, 3 Although knowledge related to heart disease risk among women has been improving in the United States over the past decade, this improvement has been differential by racial=ethnic group, with white women showing larger increases than racial and ethnic minority women. [4] [5] [6] [7] Narrowing this gap in knowledge related to CVD prevention may be one step in reducing disparities in CVD morbidity because knowledge related to heart disease has been associated with health promotion behaviors. 8, 9 Although racial and ethnic disparities in CVD outcomes and risk factors are well documented, few data have evaluated population differences in CVD knowledge in conjunction with preventive actions and barriers to prevention in women by racial=ethnic group. The purpose of this study was to assess differences in CVD knowledge, preventive actions, and barriers to prevention by racial=ethnic group in a nationally representative sample of women. Better understanding of how preventive actions and barriers to taking preventive action vary by racial=ethnic group may help guide us in designing health promotion programs targeted at breaking down identified barriers, with the ultimate goal of reducing= eliminating disparities in CVD risk.
Materials and Methods

Design and subjects
The methods for this study have been described previously. 8 Briefly, 1008 women (210 black, 171 Hispanic, 618 white=other 9 who declined to disclose their race=ethnicity) 25 years of age who had at least one family member or spouse living in their household or at least one family member not living in the household for whom they made healthcare decisions were selected through random digit dialing and asked to complete a survey to evaluate knowledge, preventive actions taken in the past year, and barriers to CVD prevention (reasons for not taking preventive action). Calls were placed by a professional market survey company in 2005. All interviews were conducted in English by trained interviewers; if the telephone respondent did not speak English, the interview was not conducted. Only one participant per household was interviewed. Race=ethnicity was identified by self-report as black, Hispanic, white or ''other.'' The ''other'' race=ethnicity category comprised 53 women (5%). The 9 who declined to disclose their race=ethnicity were precluded from analysis. To ensure an adequate sample of Hispanics and blacks, a random digit dial compiled database list of presumed Hispanic or black women was conducted to supplement the core sample. Responses were weighted to represent the estimated 2005 United States ethnicity distribution.
The interviewer stated that he or she was conducting the call on behalf of a nonprofit health foundation with regard to health practices. All participants were given a standard interviewer-assisted questionnaire to collect standardized demographic and personal health information. Additionally, participants were asked about general knowledge of coronary heart disease (CHD) as the leading cause of death in the United States and healthy levels of risk factors for CVD. Healthy levels of risk factors were defined by the American Heart Association (AHA) Evidence-Based Guidelines for Cardiovascular Disease Prevention in Women as blood pressure <120=80 mm Hg, low-density lipoprotein cholesterol (LDL-C) <100 mg=dL, high-density lipoprotein cholesterol (HDL-C) 50 mg=dL, and fasting blood glucose <100 mg=dL.
10 Participants answered closed-ended questions related to preventive actions taken during the past year (had annual checkup, added physical activity, avoided unhealthy foods, quit smoking if applicable, lost weight) and factors that may have prompted preventive actions for themselves or for their family. Barriers to preventive action were also evaluated using closed-ended questions.
Statistical analysis
Descriptive statistics of respondent characteristics, knowledge level, preventive actions, and barriers to preventive action are presented as proportions. Differences in the percent of respondents aware or knowledgeable about CVD risk factors were evaluated using z tests of proportion.
Logistic regression models were used to determine factors associated with knowledge of the leading cause of death and healthy risk factor levels. SPSS Logistic Regression (version 12.0.1) was used to fit five models, with the following dependent variables as the response variable: (1) (5) knowledge of healthy fasting blood glucose level. Race= ethnicity (black or Hispanic vs. white=other) was included as an independent predictor of each of the five outcomes while adjusting for age, education level, marital status, employment status, has children <18 years of age in the household, income, and knowledge of other healthy risk factor levels.
Logistic regression was also used to fit a model of predictors of taking preventive action. Models were fit with respondent behaviors=practices (engaged in practice, did not engage in practice) as the response variable and race=ethnicity as the explanatory variable while controlling for age, education level, marital status, employment status, has children <18 years of age in the household, income, and knowledge of healthy risk factor level for blood pressure, LDL-C, HDL-C, and fasting blood glucose. Statistical significance was set at alpha ¼ 0.05.
Results
The demographic characteristics of respondents overall and by race=ethnicity are listed in Table 1 . Hispanic participants were significantly younger than white=other and black participants and more likely to be married and have children < the age of 18 years living in the home compared with black participants. Black and Hispanic participants were more likely than white= other participants to report <4 years college education.
Cardiovascular disease knowledge
Knowledge that CHD is the leading cause of death among women varied by racial=ethnic group (Fig. 1) ; it was significantly lower in black vs. white=other participants (odds ratio [OR] 0.39, 95% confidence interval [CI] 0.26-0.59) and in Hispanic vs. white=other participants (OR 0.32, 95% CI 0.21-0.49) ( Table 2 ). These racial=ethnic differences in knowledge were independent of age, marital status, education, employment, whether children under the age of 18 years live in the home, and income level.
In analysis examining the association between race= ethnicity and knowledge, Hispanic women were less likely to know what is considered a healthy level for blood pressure compared with whites=other women (Fig. 1) . In multivariable analysis, this association did not maintain statistical significance, however, and may have been mediated by having <4 years of college education which was an independent predictor of lack of knowledge of optimal blood pressure level (Table 2) .
Black and Hispanic women were less likely than whites=others to be aware of heart healthy HDL-C and LDL-C levels ( Fig. 1) . After adjustment for covariates including education level and knowledge of other risk factor goals, the association between racial=ethnic group and lower knowledge of optimal HDL-C level remained significant in Hispanics 2 MOCHARI-GREENBERGER ET AL.
compared with whites=others and borderline significant in black vs. white=other participants. The association between racial=ethnic group and knowledge of heart healthy LDL-C levels did not retain statistical significance after adjustment. Race=ethnicity was not found to be associated with awareness of optimal fasting blood glucose level in univariate or multivariable adjusted models. However, participants with <4 years of college education were approximately 25% less likely to know optimal fasting blood glucose level compared with those who completed a 4-year college education or more (OR 0.74, 95% CI 0.54-1.02).
CVD preventive action
Frequencies of CVD preventive actions taken in the past year by racial=ethnic group are presented in Figure 2 . Black women were significantly more likely than white=other women to report losing weight in the past year (Table 3) .
Lower education level was associated with lower likelihood to lose weight in the past year. The self-reported preventive actions of having an annual checkup, adding physical activity, quitting smoking, and avoiding unhealthy foods were not significantly associated with racial=ethnic group; however, after adjustment for age, marital status, education level, employment, children <18 years living at home, and income level, black women were significantly more likely than white=other women to report avoiding unhealthy foods in the past year. Married women were more likely to report having a checkup, quitting smoking, and avoiding unhealthy foods in the past year compared with nonmarried women, independent of race=ethnicity.
Although preventive action for oneself did not vary considerably by racial=ethnic group, taking preventive action for others did vary by racial=ethnic group. Hispanic women were more likely than white=other women to report adding physical activity to their children's lifestyle and helping their children or someone else lose weight in the past year (Fig. 2) . 
FIG. 1.
Knowledge of the leading cause of death (LCOD) and healthy risk factor levels, by racial=ethnic group. Values are percentages of women aware that coronary heart disease (CHD) is the LCOD in women or who, when asked about optimal risk factor levels, provided a number in a range that is considered healthy. These ranges are: blood pressure <120=80 mm Hg; high-density lipoprotein cholesterol (HDL-Cholesterol) >50 mg=dL; low-density lipoprotein cholesterol (LDL-Cholesterol) <100 mg=dL; blood glucose <100 mg=dL. *p < 0.05 vs. white=other women. Reference group: White=other, <45 years, single=separated=divorced, at least a college degree, not full-time employed, no children <18 at home, income >$35,000.
Bold numbers indicate statistical significance at p < 0.05. CHD, coronary heart disease; BP, blood pressure; CI, confidence interval; HDL-C, high-density lipoprotein cholesterol; LDL-C, low-density lipoprotein cholesterol; OR, odds ratio.
FIG. 2. (A)
Actions taken to lower personal risk of heart disease in the previous year, by racial=ethnic group. (B) Actions to assist one's child or someone else in the previous year, by racial=ethnic group. Values are percentages of women who responded affirmatively when asked if they took each action for themselves or if they assisted their child=someone else with taking each action in the past year. *p < 0.05 vs. white=other women.
These associations were independent of age, marital status, employment, education level, children at home, and income level (Table 4) . Lower education level was associated with lower likelihood of assisting one's children or someone else with having an annual checkup, adding physical activity, avoiding unhealthy foods, and losing weight in the past year.
Reasons for taking preventive action are presented in Table 5 . Black and Hispanic women were more likely than white= other women to report that they took preventive action because their healthcare professional encouraged them to do so (59% and 54%, respectively, vs. 43%, p < 0.05). Black women were more likely than white=other women to report that they took preventive action because they experienced symptoms they thought were related to heart disease (30% vs. 23%, p < 0.05). Hispanic women were more likely than white=other women to report taking preventive action because a friend encouraged them to do so (29% vs. 19%, p < 0.05).
Barriers to CVD prevention
Barriers to CVD prevention by racial=ethnic group are presented in Table 6 . Black women were more likely than white=other or Hispanic women to report that God or some higher power ultimately determines their health. Lack of money for health insurance coverage was cited as a barrier to cardiovascular health significantly more often by black women than by white=other women surveyed (37% vs. 26%, p < 0.05). Black women were also more likely than whites= Reference group: White=other, <45 years, single=separated=divorced, at least a college degree, not full-time employed, no children <18 at home, income >$35,000.
Bold numbers indicate statistical significance at p < 0.05. Reference group: White=other, <45 years, single=separated=divorced, at least a college degree, not full-time employed, no children <18 at home, income >$35,000.
Bold numbers indicate statistical significance at p < 0.05.
others to report they felt the changes required [for cardiovascular health] were too complicated (23% vs. 17%, p < 0.05). Hispanic women were more likely than white=other women to report being fearful of change as a barrier to cardiovascular health (24% vs. 17%, p < 0.05).
Discussion
Several racial=ethnic differences in knowledge, preventive action, and barriers in CVD prevention were identified in this national study of women. Black and Hispanic women were less likely than white=other women to identify CHD as the leading cause of death in women, independent of age, formal education level, employment, and income level. Hispanic women were less likely to know heart healthy levels for HDL-C compared with white=other women. Taking preventive action for oneself in the past year did not vary substantially by race=ethnicity, with the exception that healthier food choices and weight loss were reported more often in black women compared with white=other women. Although Hispanic women were not more likely than white=other women to take preventive action for themselves, they were more likely than white=other women to report helping their children or someone else (e.g., spouse or sibling) add physical activity to their lifestyle and lose weight in the past year.
Data showing nonwhite women surveyed were less likely to identify CHD as the leading cause of death compared with white=other women are consistent with previous national survey data, which have consistently documented racial= ethnic differences in CHD knowledge. [4] [5] [6] [7] Despite the disparity A friend developed heart disease, got sick, or died 15 17 14 *Superscript letters denote statistical significance ( p < 0.05) between column differences within rows.
